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FOREWORD 
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departments. 
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£$ran elation/ 


Vestnik  Rentgenologii  1  R&diolOgii  i  '  '  '  N,.  P*.  Mordinova 

/Roentgenology  and  Radiology  News/ , 

V0I4  XXXIV,  No.  6,  1959,  Koeoow  ' '  ' 

Pages  58-62  .v,.:  . 

Russian,  per 

From  the  radiological  department  (chief  -  Professor  A.  V.  Kozlova) 
of  the  State  Scientific  Research  ROentgen-Radiological  Institute 
(director  -  Assistant  Professor  I.  G.  Lagunova) 

5  In  the  radiation  therapy  of  malignant  tumors,  there  are  often 
observed  skin  injuries  and  a  disturbance  of  the  trophies  of  the  tissues 
surrounding  the  tumor.  Changes  in  the  skin  occur  as  a. consequence  of 
thd  injury  of  peripheral  nerve  ends,  which  leads  to  a  disturbance  of 
Circulation  and  the  development  of  dystrophic  processes  in  the  tissues 
(A.  V.  Kozlova,  N.  N.  Garvey)..  V 

In  the  opinion  of  BV  N*  Mogil’  nitskiy,  V.  P.  Shekhonin,  I.  M. 
Zhdanov,  P*  N.  Kiselev  and  others,  a  special  role  in  trophic  processes 
is  played  by  the  degree  of  permeability  of  the  blood  Capillaries,  which 
are  under  the  regulating  effect  of  the  central  nervous  system.  ... 

B.  N .  Mogil1  nitskiy  thought,  that  the  disturbance  of  vascular 
permeability  upon  irradiation  is  connected  with  functional  and 
morphological  changes  in  the  main  substance  of  connective  tissue.' 

Studying  the  effect  of  roentgen  rays  on  permeability  of  the  skin 
of  animals,  P.  N.  Kiselev  established,'  that  with  the  appearance  of ... 
erythema,  the  permeability  of  skin  capillaries  increases,  an4  in  the 
stage  of  pigmentation  decreases,  and  4  weeks  after  irradiation  returns 
to  the  original  state. 

For  the  purpose  of  studying  trophic  changes  in  irradiated  skin 
we  conducted  a  series  of  clinical  tests  on  two  groups  of  patients: 
in  the  first  group  we  included  patients  with  malignant  neoplasms, 
which  had  been  subjected  to  telegammatherapy;  in  the  second  group  were 
included  patients  with  radiation  injuries  of  the  skin,  which  were 
formed  as  a  result  of  previous  radiation  therapy. .  V. 

For  the  study  of  the;  condition  of  the  skin  after  its  irradiation  we 
used'  tiie  cup  test  of  V,  A.  Waldmaft,  the  test  of  A.  Hecht  and  A.  I. 
Nesterov,  the  test  of  MacClure  and  Oldridge  as  methods,  which  are  most 
characteristic  and  at  the  same  time  practicable  under  any  conditions. 


< 
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The  eup  test  of  V.  A,  Waldman  permits  the  determination  of  the 
percent /of.  monocytic  .eienienta  .'J^^he  .ihldodsmairs-- before  and  after  the 
ivj^'M^?^’%«'"TOp,""arA'Tt(Ke  .-explanation  of  their  phagocytic  function. 
With  a  positive  cup  test,  the  percent  of  monooytic  cells  in  the  smear 
increases  by  2-4  tines.. and morel  than  2-4  times. 

/  A.  P.  Yegorov,  M.  S.  LaptqyavPopjftya ,i,¥e/-A/  '3&iyaditbk&ye  and 

•  r': :  "  0‘.  A.  Yuchenkova  established,...  that’  reaction 

condition  of  active  connective  tissue  as  k 5  whole  And'  sBbUld  be  positive 

in  all  cases,  when  any  irritant  effects  it.  V ’,?/ 

- . •• — . 

According  to  their  data  after  irradiation  of  patients  with  roentgen 
and  radium  rays  ,  »there.  i's  /observedan  increase^df  the  phmber  of 
'  mcinocytea,.  more .pronounced:  with  ^small  doses’  {20  ;r.  J’  an4  less  .pronounced 
“  with  irradiation  .with  large:  doses..  ..*">•  ‘ 

We. ccnductsd  jfchip  .teatr  on  both  groupsvof  ^atientb,  i^ich.we  were 
eyamihing.  In  the*  first  group  the  percent  of  'mt&iocytes-’  i Sr  the  blood  was 
■  •  deteminied  .befioye.,,tre4tment,  of;  the,  patients,-  .during  .bhSijr  bibatment 

telegaijana''  doBe.>c£-'Y&Ma'-'2,O0C>  to  2>500  r.  to 

the /skin!)  and. after’ the,  completion  .of- the  course  -of  radiation  therapy. 

Ini  the  second  group  of  patients  with  chronic  radiation  skin  injuries, 
we  carried  out  the  V.  A.  Waldman  test  on  all  the  patients,  before  and 
after  ;  treatment  .of*  t^e.  jl'adiationy skin  irritations/;  _ 

;  ,,  '  :  ; For, investigation  ;Of  ‘the-  stability  of  the'  skin ',Capii'l.Srie’s  A.  Hecht 

:  Suggested,  t|io  -method  "With  a  suction  cup.  1  A.  •  1. 1  Sesterov'  modified  this 
test,  and  in  addition  established,  that  in  the  ^standard,  this  test 
„  ..coin.cidss  syisJBetricali^  ion.bQth  hands-  with  a  degree  Olt,  forming  a  pale 
background,  on  which  appear  10-20  small  superficial  jninctate'  *  •, 

_  hemorrhages, , . which ^-completely  disappear  "after1  "fZ.  hours/ 

.  The  test  undep  cons.iderationwas^u^^  K.  V  /BaTtattiha  and 
11  • 4% .  t.  PV  |hekhopin  and-  is.  ;qonaidex»d  by  them  and  by;  A?.-  If  WestproV'  as  a 
teaf,  connected  wi^-thS  obange..:Cf  permeability;  of  blood  capillaries • 

;  both  groups- bf*  patients'' ;^hiring  the  periods 

. . .  as '  t  he  IT.  A.  Waldman  test.  . ->?• ■■  '■  ‘ 

...  ■:  !l^e.,HacClure.  and  01-dridge-  test  an!'indi<atbi  'ptl  thf  .  tissue 

'  hy^ophilic  .nature  -is  based’oft  the  determinatiori  of  jpi  period  of 
resorption,  pf.-.the  pulpj: after  the :  intreicutaneBus'  ddminietratipn-pf 
.  .  Q^2  milliliters  q| 

'*&}&%.  according  to  the  authors/  the  -resbrptioh  ti^a  cf'-the  ^apule  is 
equal  to  55  minutes*  -.  The  physiologic  ‘fitictuatiohs' Way  bes  assumed 
within  the  limits  of  10  minutes  in  either  direction  (V*.  PA  ;iShekhonin) . 

;  It  is  necessa3fy..to  consider  a. more :  pfcl<in^ed' resorjjtiop  oi  .the,  papule 
as  .a ’deviation  .from,  the  standard^'5-’  --  ~ '  ,v 
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In  the  opinion-  of  I.  A.  Oyvin  it  is  possible  to  iudge  the 
functional  condition' of  the  skin  capillaries  according  to  the  results 
of  the  te'st  under  discussion. 

We  conducted  the  test  for  the  tissue  hydrophilic  nature  simul¬ 
taneously  with  the  test  of  A.  II  Nesterov  and  V.  A.  Waldman. 

In  the  first  group  there  were  20  persons,  including  9  women  and 
11  men.  The  patients  were  from  18  to  70  years  of  age.  Telegamma- 
therapy  was  given  tp  patients  with  malignant  neoplasms  of  the  urinary 
bladder,  lungs,  esophagus  and  with  melanomas  of  vthe  skin.' 

,  On  the  patients  of  this  group,  treatment  was.  carried  out  for  the 
first  time,  and  the  integuments  in  the  irradiation  sites  were  not 
changed.  ' 

The  indices  of  the  cup  test  of  V.  A.  Waldman,.  carried,  out  several 
days  before  the  beginning  of  treatment,  among  the  majority  of  patients 
did  not  deviate  from  the  nprm. 

..  The  A.  I.  Nesterov  tests  under  consideration  corresponded  to  1 
degree  among  17  patients,  i.e.  also  did  not  indicate  a  disturbance  of 
permeability  and  an  increased  vascular  fragility. 

The  indices  of  the  Oldridge  test  among  all  the  patients  fluc¬ 
tuated  within  the  limits  of  4-0-60  minutes,  i.e.  corresponded  to  the 
physiologic  changes  in  one  direction  or  the  other. 

In  10-12  days  after  irradiation  with  a  dose  in  the  skin  area  1 
from,  2500  to  3000  r.  ip  15  patients  of  this  group,  the  data  of  the 
clinical  tests  indicated  disturbances  of  vascular  permeability  and 
an  increase  of  vascular  fragility.  1  The  reaction  of  the  reticuloen- 
,  dothelium  became  positive  during  the  conducting  of  the.  V,  A.  Waldman 
test/  ' 

During  the  conducting  of  the  A.  I.  Nesterov  test  on  the  site, 
where  the  cup  had  been  applied  ,  there  appeared  30-4-0  punctate 
hemorrhages  which  corresponds  to  the  II  stage  of'  the  reaction. 

The  intracutaneous  papule  according  to  the  Oldridge  method  was 
resolved  during  4-0-45  minutes. 

During  these  periods  no  changes  on  the  irradiated  skin  appeared. 
The  skin  remained  a  normal  color,  elastic,  its  temperature  did  not 
rise.  Only  after  2  days  among,  five  patients,  and  after  3  days  in  6 
patients  on  the  irradiated  skin  there  Appeared  a  bright  erythema,  which 
was  accompanied  by. edema  of  the  tissues.  Irradiation  of  the  patients 
whs  stopped. 

,  .  '■  ..  .  .  '  .  -  3  -  .  ’  '  '  ' 


During  the  following  days  the  indices  of  functional  tests  among 
15  patients  indicated  the  ever. increasing  disturbance  of  vascular 
permeability.  The  number  of  hemorrhages  during  the  A.  I.  Nesterov 
test  on  the  15  patients  increased  to  50-60,  and  in  some  of  the  patients 
there  arose  continuous  ecchymoses,  which  did  not  disappear  for  7-8  days* 

The  resorptibii'  time  6f  the'  intracutaneous  papule  during  the  period' 
of  maximum  manifestation,  of  the  skin  reaction  decreased  to.  30-25 
minutes , ;  which  also  indibated  the  further  increase  of;  the  vascular; 
permeability  of ; the  skin  in  irradiation  sites.  _ 

In  10-12  days  after  the  completion  of  the  treatment,  in  7  patients 
the  reaction  on  the  skin  in  irradiation  sites  ended}  there  remained 
only  a  slight  pigmehtatioh  of  the 'skin.  The  results  of  the  V#  A.  ^ 
Waldman,  A .  I  i4-  Kesterdir  and  Oldridge  tests  during  these  periods  did  ‘  •  : 
not  indicate  a  disturbance  of  vascular  permeability. 


;  " : In  5  patients  after  the  completion  of ’ the  treatment1 there  developed 
on  the  skin' in  the  irradiation  sites,  a  reaction1  in  the  form  Of  moist ' 
epidermitis.  In  these  cases  the  number  of  hemorrhages : On  the  site, 
where  the  cup  had  been  applied  was  increased  and  corresponded  to  the 
II  and  III  stage  according’ to  A.  I.  Nesterov.  The  resorption  of  the 
hemorrhages  was  delayed  up  to  8-9'  days i  The  V.  A.  Waldman  reaction  in 
these  patients  was  also  positive  and  the  tissue  hydrophilic  nature  was 
sharply  disturbed.  The  intracutaneous  papule  was  resolved  in  25-18 
minutes'.  v. 'T  .  "V  . 


Conducting  further  observations, we  noted, 'that' in '3  weeks  after*  ■ 
the  completion  of  treatment  the  indices  of  the  V.  A.  Waldman,  A.  I. 
Nesterov*  and  Oldridge  tests  in  these  patients ; had  still  not  returned 
to  the  original  magnitudes #'  :  J  i!  .  ..  V,.  . 


On  subsequent  observation*  there  appeared’  Irreversible  changes  of-  ' 
the  skin  in  these  patients*  the  skin  remained;  dry*  became  emaciated,.  ' 
pigmented;  there  appeared  telangiectasia. 


In  the  remaining  5  patients  of  this  group  the  indices  of  the 
functional  tests  after  treatment  slightly  deviated  from  the  average 
figures .  This  indicates  that  changes  of  the  vascular  permeability  in 
these  cases  were  much  less  pronounced. 


In  the  second  group  were  included  20  women  and  1 0  men  from  22  to  67 
6  years  of  age. 

In  these  patiehts'there  were  radiation  injuries  of  the  skin,  which 
had  occurred  in  the  majority  of  cases  after  repeated  courses  of  radiation 
therapy ,  which ■ was • use d  for  the  treatment  of  recurrences  Of  malignant 
neoplasms •  Repeated  courses  of  radiation  therapy  significantly  disturbed 
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the  trophies,  of  the  tissues i  In  5  patients  the  treatment  was  carried 
out  in  connection  With  melon  with  a  total  dose  from  11,000  to  15,000  r.. 

In  3  patients  changes  in  the  skin  were  manifested  in  skin  emacia¬ 
tion,  the  presence  of  telangiectasia,  sections  of  depigmentation  and 
moderately  pronounced  sclerosis  of  the  tissues,  which  were  involved. 

In  2  patients  on  the  emaciated,  dry  and  atrophied  skin  there  were 
ulcerations,  which  periodically  became  overcrusted  with  dry  purulent 
crusts.  In  the  overwhelming  number  of  patients  of  this  group  radiation 
injuries  of  the  skin  covered  an  area  with  a  diameter  of  from  5  to  12 
centimeters,  penetrated  all  the  layers  of  the  skin,  had  a  rough  bottom, 
covered  with  a  considerable  layer  of  necrotic  masses  and  pus.  The 
subcutaneous  tissue  in  the  surrounding  tissues  was  sclerosed. 

In  5  patients  of  this  group  the  treatment,  without  result,  of  the 
radiation  injuries  of  the  skin  continued  for  several  months.  The 
ulcerations  remained  on  the  skin  in  5  patients  from  one  to  2  years, 
and  in  10  patients  for  more  than  2  years. 

In  9  patients  of  this  same  group  during  the  conducting  of  the 
A,  I,  Nesterov  test  there  did  not  occur  any  skin  capillary  reaction  on 
the  site,  where  the  cup  had  been  applied,  which,  in  the  opinion  of 
V.  P.  Shekhonin,  B,  N.  Mogil'nitskiy  and  M.  S,  Brumshteyn,  is  explained 
by  changes  in  the  basic  intermediate  substance,  and  namely  by  its 
concentration  and  transition  from  a  gel  state  to  a  sol  state. 

In  one  patient  the  A.  I.  Nesterov  reaction  corresponded  to  the  II 
stage*  In  the  remaining  patients  the  number  of  punctate  hemorrhages  on 
the  site  where  the  cup  had  been  applied  indicated  the  III  stage  of  dis¬ 
turbance  of  the  capillary  permeability  and  fragility,  whereas  on  the 
symmetrically  located  sections  of  the  skin  on  the  healthy  part  in  the 
majority  of  the  patients  we  obtained  the  I  stage  of  the  reaction  and  only 
in  5  patients  --  the  II  stage.  The  hemorrhages  in  the  skin  on  the  site, 
where  the  cup  had  been  applied,  in  the  section  of  the  skin  injury, 
disappeared  only  on  the  9-1 Oth  day  after  the  conducting  of  the  test. 

The  indices  of  the  V.  A.  Waldman  test  in  20  patients  were  negative, 
which,  in  our  opinion,  is  explained  by  the  absence  of  reactivity  of  the 
irradiated  tissues,  and  indicates  the  deep  disturbance  of  the  vascular 
wall  permeability  in  these  sections  of  the  skin. 

According  to  clinical  data,  in  these  patients  were  most  strongly 
pronounced  radiation  changes  of  the  tissues:  the  skin  was  atrophied, 
emaciated,  dry,  depigmented,  scaled,  and  the  involved  tissues  were 
sclerosed.  The  radiation  ulcers  penetrated  deeply  and  involved  the 
entire  thickness  of  the  skin;  their  bottom  was  covered  with  a  layer  of 
necrotic  masses  and  pus.  The  ulcer  areas  were  changed  by  scars. 


.  r  /Thp^dat'a  of  -the  oidridge'  test*  also  lndi'cates’!the- ■' sharp  idletur-' 
bance  of  the  Vascular  permeability  iirlth  radiation  l&jhries’oof  the'  skin. 

On .the., borderline  between  normal  and  injured  skin  in  12  patients  there 
was  ;noted:  a ’  sharp'  retardation  !bf  ’  resorption  of  !the: tntirhcutansbus 
papule,.  In  the;  regaining  patients  '  resorption  of  -the  papule;  was 
significantly  decelerated  and  was  completed 

•' O’nr  'pl>serV^ii^hS ’'indicated  that  hhe'-inOst'  sharplyOpronaunced 
4litwri;anc"as  'of  vascular  permeability  'occur  in  immediate.. proximity. •/ 

.-to ;  tifte-. '  rp’diai^oni  injury  of  the  skin;  the  degree  of'cdisturbance- :  ?.;/■;  7 
.de.cfeases  when  ft^re'ls’  ah  increase  of  the  •  distance  from';the  ;sitei;( 
of.  radla'f  idh' 'injury'  of  'tile  skin  "  and  at  a  distance  .*o£~2Q-  ;centlmeters 
the  inffces  of  fupctiprieti'  tests  In'  a  number'  o  f ;pat lent s  •• almo p t  ,do : 
not  deviate  ridrii  the  fio’rfci.:  '  v:-  •'•?>  -’1 

•  ]We^Qhpaiped.,int,erestihg  data  in'  10  patients,  iii  whom  there  was 
parried  ;;Out  £reatjipnf  ”of  radiation  injuries  of  the  sMfrJrfhr- which'; 
there  were  applied’ various  methods, "which  effected’ both  the  entire 
organism  of  the  patient,  as  well  ds,  locally, •‘'the'lPfjar'ed  ‘dfcih-*  -'The 
patients-  ;wepe  ,;giyen  weekly  blood  transfusions  (100  milliliters), 
vitamins;  .  and  the,  weakened  patients  were,  given-  high-calOriO  -'diets 
and  .were,  given,  glucose  .intravenously.  '.'kll:'  the'  patients  had-'-a  careful 
dressing  of  . .the  ulcer  every”  day  bandage. '  with  -anesthes'ihe  oi'htment1 
an-emulsi^l'of .  thppane  .or  aloe.  •'  TO  the  •bottom  crf'; the  ::M0er: were  *V 
sopited,. fib.rijMus  films,..'''  !  *!f'  .  nd'.-  • 

•••  ••'  -..-.For  iii‘'proyeiaent1.Qf  the  trophies  of  the  tissues,  surrounding  the 
ulcer- once,  duripg.  5-1$  days  no vocaine  "blocks '  accordiiig  to;  hhe 
A.;  y...,s-yi,shneysloiy  .methQ.d,wer'e  used.'"  '  '  /  -■’-••-••' •"-•v  ‘-!x  ; .  .. 

.  Qn.  these,  patients  the.  V.  A.  Tfaldman,  A; 'I;*  FTesterov  and  Oidridge 
:-\clinical. tests  were. carried  out  periodically. 

.  We  were  able  .to  note  that 'in  6’pdrsons  thfe  indices1' of  the  tests 
vindicated  an  improvement,  of  vdscUlaf  permeability;' which  had  occurred 
several  days  before  the  clinical  improvement'  ofr  the  Course-  o-f: radiation 
^injuries  of  the.  skin.  ;m-  .• ....  .  ..  .  ...  , 

;os.p«.  Jn-: inpatients  the  results.of  the  clinical  tests  before  and  after 
treatment  were  not.  essentially  different .  WisT also  did'-,  not  obserVe 
clinical  signs  of  improvement  in* them.”  "  '  v  "  'ii" 

■.}-.}  Conclusions '  ; ' 0 

iff  ;•  a.--.  Iv  *  During  .radiation  therapy'  .fn  the  s  •.inl'  s'ub  jected--  to  the  effect 
■  of  radiation  epergy >  phere  pceurs  a  disturbance..  of  vascular  permeability, 
whleh  precedes  the,,  appearance  of,,. a , visible  reaction  on  the;  skin.'  ’ 


2.  In  the  sites  of  radiation  injury  of  the  tissues  there  occur 
significant  and  stable  disturbances  of  vascular  permeability  and 
depression  of  the  function  of  the  active  connective  tissue. 

3*  The  results  of  the  V,  A.  Waldman,  A.  I.  Nesterov  and  Oldridge 
clinical  tests  make  it  possible  to  judge  the  stage  of  disturbance  of  the 
trophies  of  irradiated  tissues,  and  also  of  the  skin  with  radiation 
injuries,  and  may  serve  as  indices  of  the  effectiveness  of  their 
treatment. 
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